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Statement of Work 

 

I. TITLE: Hedonic Housing Price Analysis of Value of Changes in Visual Air Quality  

CONTRACTOR NAME: Industrial Economics 

CONTRACT#: EP-D-14-032 

WA#: 3-42 

 

II. Work Assignment Manager (WAM):  

  

Jenny Thomas 

 U.S. Environmental Protection Agency 

 Office of Air Quality Planning and Standards 

 Health and Environmental Impacts Division 

Air Economics Group, C439-02 

 Research Triangle Park, NC 27711 

 Phone: (919) 541-0306 
 

Alternate WAM  

Elizabeth Chan 

 U.S. Environmental Protection Agency 

 Office of Air Quality Planning and Standards 

 Health and Environmental Impacts Division 

Risk and Benefits Group, C539-07 

 Research Triangle Park, NC 27711 

 Phone: (919) 541-3771 
 

III. Background:  

 

The evidence related to the direct preferences people express about visibility in urban and 

suburban residential areas is limited, largely based on a few older survey studies in a limited 

number of cities. In discussing the evidence related to the values (monetary or otherwise) people 

place on visibility, the most recently completed Regulatory Impact Analysis (RIA) for the review 

of the National Ambient Air Quality Standards for Particulate Matter (PM NAAQS) noted that 

there were only three direct preference surveys (Ely et al, 1991; Pryor, 1996; BBC Research & 

Consulting, 2003), all in the west, none of which provided enough information to be able to 

develop monetized benefits estimates because they do not provide preferences expressed in 

dollar values.  

 

Studies that elicit dollar values for improvements in visibility that have occurred or are projected 

to occur in areas where people live and work have been limited, and thus EPA has only a limited 

ability to estimate the monetary value of changes in visibility that result from regulatory actions. 

EPA’s current approach for estimating the value of visibility improvements relies on three stated 

preference studies conducted in the 1970’s and 1980’s (Brookshire et al, 1979; Loehman et al, 

1985; and Tolley et al, 1986). While the current approach has been reviewed by the Science 

Advisory Board, there are substantial uncertainties in the estimates, and they are only applicable 

to a small subset of urban areas in the U.S., including Atlanta, Boston, Chicago, Denver, Los 

Angeles, Mobile, San Francisco, and Washington D.C. While uncertainty exists regarding the 
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precision and accuracy of these older, stated-preference residential valuation studies, their results 

support the argument that individuals have a non-zero value for residential visibility 

improvements.  

 

In 2004, the Advisory Council on Clean Air Compliance Analysis (SAB-Council) recommended 

that the EPA evaluate the available studies addressing residential visibility and consider the 

possibility of using hedonic property models to estimate residential visibility co-benefits (U.S. 

EPA-SAB, 2004). In response to this recommendation, the EPA evaluated the existing economic 

literature, and determined that there were substantial limitations that precluded the Agency from 

using these studies to make inferences regarding individuals’ willingness to pay (WTP) for 

improved visibility (Leggett and Neumann, 2004). Specifically, the literature did not provide 

support for the assumption that market participants are aware of the spatial variation in visibility, 

and consider this variation when purchasing a home, and can successfully separate visibility 

effects from health effects (Leggett and Neumann, 2004). 

 

This current work assignment seeks to address these issues by combining visual air quality 

information with measures of view shed quality (elevation, land type within view shed, 

obstructions, etc.) to isolate the effects of reduced visibility on the available view shed around a 

home. Not all homes within urban areas have the same quality of view. For example, homes with 

views of visual amenities such as mountain ranges or water bodies have been demonstrated to 

have higher sales values (Sander and Polasky, 2009; Behrer, 2010; Hansen and Benson, 2013; 

Walls, Kousky, and Chu, 2015). The estimated hedonic model will be designed to isolate the 

impact of the visibility component of air quality on the value of the view sheds around single-

family, residential properties. The total value of air quality will then be an average value for all 

people plus an additional visibility related value people place on the view sheds around their 

homes. The average value of visibility across all people will likely still include a portion related 

to health or other welfare effects, but the visibility component should be free of these 

confounders.  

 

The purpose of this work assignment is to 1) provide estimates of the price (the marginal 

willingness to pay or MWTP) of visual air quality related to homes’ view sheds, while 

controlling for the overall effect of air quality in the estimated hedonic models for different 

regions of the country, and 2) provide estimates of the non-marginal WTP for specific 

improvements in visual air quality by estimating the national demand for visual air quality based 

on the region-specific hedonic models.  

 

This Work Assignment (WA) is an extension of work completed under WA 1-10 and WA 2-29.  

Under these previous WAs, the contractor compiled a housing data set with housing 

characteristics, price, satellite based elevation data, land types and use characteristics for the 

nation. The contractor also linked air quality data and housing sales data for pilot cities and 

provided preliminary first stage hedonic statistical results for these cities. The current WA shall 

expand the analysis and shall incorporate lessons learned from the preliminary analysis.  The 

contractor shall not duplicate work performed under other current or previous contracts. 
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IV. Description and Tasks: 

 

Task #0: Work Plan and Monthly Progress Reports 

 

The contractor shall develop a work plan for this WA. The contractor shall submit the proposed 

work plan no later than twenty (20) days following receipt of this WA. In addition, the contractor 

shall provide monthly progress reports to be submitted with the invoice in the manner described 

in this contract.  

 

Task #1: Refine air quality and housing dataset 

Under WA 2-20 the contractor produced a dataset that included housing price data, housing 

characteristics, and summary measures of ambient air quality and visual air quality.  Under this 

task the contractor shall make this dataset available to the EPA work assignment manager 

(WAM) as both .dta and .csv files.  The dataset shall be delivered to the EPA WAM within one 

week of the EPA WAM requesting the dataset, unless the contractor makes the EPA WAM 

aware of any issues in compiling the data.  The EPA WAM may also request refinements or 

changes to that dataset and to have those changes be documented via technical memorandum.   

Task #2: First stage hedonic model estimation 

The contractor shall employ the database produced under WA 2-20 and refined under Task 1 as 

appropriate to estimate a variety hedonic pricing models.  A variety of specifications of the view 

and air quality variables and functional forms may be examined.   

In identifying the versions of the model to run, the contractor shall work with the EPA WAM to 

determine (1) geographic scope, (2) air quality and visibility representations, and (3) functional 

forms of the pricing models to be examined.  The contractor shall anticipate preparing 

memorandums describing the proposed model specifications, and revising that memorandum to 

reflect the final model specifications selected in consultation with the EPA WAM and the draft 

results (see below.)   

The EPA WAM shall direct the contractor to run the selected model specifications via technical 

direction.  For selected models, the contractor shall also prepare a draft pricing model technical 

memorandum providing draft results of the model estimation, model specification (previously 

prepared), methodology, and any other information necessary to fully understand and 

communicate the methods and results.  This pricing model technical memorandum will be 

revised based on feedback from the EPA WAM and/or changes in results as the work progresses.  

The contractor shall also provide the EPA WAM with the code used to run the model in 

statistical software. 

Task #3: Second stage hedonic analysis 

The first stage hedonic price models can provide estimates of the MWTP for visual air quality 

given specific view related attributes. However, these MWTP are not appropriate for calculating 

the benefits of larger air quality improvements, because the price and quantity of the visual air 
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quality attribute are simultaneously selected by the home buyer. Additional information is 

needed to identify other points on the demand curve and therefore enable calculation of total 

WTP for a specific visual air quality improvement. 

The hedonics literature identifies several ways that the second stage demand estimation can 

proceed. In general, there are two approaches to second stage demand estimation.  The first 

approach uses hedonic price estimates estimated in separate housing markets. This approach 

recognizes that any variable that shifts the hedonic price function can be used as an instrument 

for the household choice of the quantify of visual air quality, if the variable is correlated with the 

choices of house attributes, but uncorrelated with unobserved tastes and preferences (Bartik, 

1987). The second approach uses variation in visual air quality over time for houses with non-

time varying attributes with repeat sales to recover the demand function for visual air quality.  At 

the request of the EPA WAM, the contractor shall review this literature and prepare a technical 

white paper describing approaches, relevant literature, and making a recommendation as to how 

to proceed with the analysis.   

The contractor shall discuss the technical white paper with the EPA WAM and other staff at the 

EPA identified by the WAM to determine the approach to be used in the analysis.  At the request 

of the EPA WAM the contractor shall estimate second stage hedonic models to recover 

parameters of the demand for visual air quality.  In completing this analysis, the contractor shall 

expect to prepare a technical memorandum describing the approach and draft results.  After 

discussing and receiving feedback from the EPA WAM, the contractor shall prepare a final 

version of this memorandum.  The contractor shall also provide the EPA WAM with the code 

used to run the model in statistical software. 

V. QA Requirements: 

 

The Contractor shall identify or include references of where to find the QA criteria (e.g., data 

completeness minimum number of observations) that will be or that was applied to the data used 

in this WA. The implemented QA procedures, data sources (and data acquisition date), 

explanation of the appropriateness of the data for the intended use and other pertinent data 

qualifications shall be stipulated in all deliverables produced via this work assignment. 

 

VI. Deliverables: 

 

 

Task Number Task Deadline 

0 Work Plan 20 days following receipt of 

work assignment 

 Monthly Progress Reports and Billing Per contract requirements 

1 Air Quality and Housing Dataset 

delivered to WAM as .dta and .csv files 

Within 1 week of direction 

from EPA WAM 

 Refinements to dataset and supporting 

technical memorandum, if needed 

To be established via technical 

direction from EPA WAM 

2 Memorandum of proposed model 

specifications 

To be established via technical 

direction from EPA WAM 
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 Memorandum of final model 

specifications and draft results 

To be established via technical 

direction from EPA WAM 

 Code used to run model in statistical 

software 

To be established via technical 

direction from EPA WAM 

3 Technical white paper describing 

literature review and recommendations 

on how to proceed with 2nd stage analysis 

To be established via technical 

direction from EPA WAM 

 Memorandum describing 2nd stage 

analysis approach and draft results 

To be established via technical 

direction from EPA WAM 

 Final memorandum describing 2nd stage 

analysis and results. 

To be established via technical 

direction from EPA WAM 

 Code used to run analysis in statistical 

software 

To be established via technical 

direction from EPA WAM 

 

VII. Reporting Requirements: 

 

The Contractor shall provide monthly progress reports in accordance with the terms of the 

contract. The Contractor shall submit work products in electronic form. In addition, the 

Contractor shall deliver to the WAM each draft and final report in electronic format that is 

readable by windows-based word-processing (Microsoft Word). The Contractor shall deliver 

supporting databases in .csv and .xlsx formats. Statistical code may be delivered as Stata files 

(.dta, .do) or in another format determined in consultation with the EPA WAM.  The Contractor 

shall also provide electronic copies of reports in PDF format. 
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